Jun.-24-04 07:11pm From- T-780 P. 03/12 F-791 



This listing of claims will replace all prior versiofls, and Ustings, of claims in the ^plication: 

1 (Previously presented) A system for transmitting and receiving data comprising: 
a direct-conversion receiver receiving a signal modulated on a carrier frequency signal, the 
direct-conversion receiver fUrther comprising one or more subharmonic local oscillator mixers; 
a local oscillator coupled to the direct conversion receiver, the local oscillator generaiiixg a 
5 signal having a fi«quency equal to a subhaimooic of the carrier frequency signal; and 

a transmitter coupled to the local osciUator, wherein the local oscillator is the transmitter 
oscillator. 

2. (Original) The system of claim 1 wherein the direct conversion receiver further 
comprises: 

a phase shifter coupled to a first subharmonic local oscillator mixer, where the output of the 
first subharmonic local oscillator mixer is used to generate a quadrature signal of a phase shift keyed 
5 signal; and 

a second subharmonic local osciUator mixer, where the output of the second subharmonic 
local oscillator mixer is used to generate an in-phase signal of a phase shift keyed signal. 

3. (Origiiial) The system of claim 2 wherein the phase shifter is further coupled to the 
local oscillator. 

4. (Original)Thesystemofclaira2ftOThercomptisingalow-noiseampUfiercoupledto 
the phase shifter, wherein the signal modulated on the carrier frequency signal is received by ihe low- 
noise ampUfrer and is transmitted to the phase shifter after being ampUfied. 

5. (Origmal) The system of claim I funher comprising a frequency multiplier coupled 
between the local osciUator and the transmitter, wherein the frequency multiplier increases the 
frequency of the osciUator. 

6. (Original) The system of claim 5 wherein the frequency multiplier increases the 
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frequency of the oscillator up to the frequency of the carrier signal. 

7. (Origiiuil) The system of claini 1 wherein tiie transminer comprises: 
a frequency multiplier coupled to the local oscillator, and 

an in-phase/quadraturemodulator coupled to The frequency multiplier^receiviag an ia-phase 
modulation input signal andaquadran^emodulation input signal, and ootputtingaquadrat^ 
shift keyed signal modulated at the multipHed local oscillator frequency. 

8. (Original) The system of claim I wherein the transmitter comprises: 
an in-phase/quadramre modulator coupled to the local oscillator, receiving an in-phase 

modulationinput signal andaquadramre modulation input signal, and ootputtingaquadranff^ 

shift keyed signal modulated at the local oscillator frequency; and 

a frequency multipUer coupled to the in-phase/quadrature modulator and multiplying the 
frequency of the quadrature phase shift keyed signal. 

9. (Original) The system of claim 1 wherein the transmitter comprises: 

a frequency modulator coupled to the local oscillator, wherein the local oscillator is 
modulated by the fi^quency modulator; 

a phase locked loop coupled to the frequency modulator and the local oscillator, and 
5 a switch coupled between the local oscillator and the phase locked loop, wherein the switch 

can couple the phase locked loop to the local oscillator during a transmit cycle and can decouple the 
phase locked loop from the local oscillator during a receive cycle. 

10. (Original) The system of claim I wherein the transmitter comprises: 

afrequency modulator coupled to the local osdllator. where thelocalosciUatorismoda^^^^ 

by the frequency modulator; 

a voltage-controlled reference oscillator coupled to the frequency modulator, where the 
5 voltage^controUedreferenceosciUatorismodulatedbythefrequencymodulator; and 

apbaselockedloop coupled to thelocal oscillator inafeedbackloop.thephase locked loop 

frjilher caaplea to the voltage controlled oscillator. 

1 1 . (Currently amended) A mediod for receiving and transmitting data comprising: 
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receiving a earner sigtiaJ modulated with a data signal; 

mixing the carrier signal with a sobharmonic local oscillator signal to extract a baseband 

signal; 

mnl ^plyinp the sgbharmonic loc al ftseiUator signal; and 
modulatinganowgoing data signal with ^esHOtieMsubhannonicl^^ 

12. (Origtnal) The method of claim U wherein mixing the canier signal with the 
subhaxmonic local oscillator signal to extract the baseband signal ftrtber comprises: 

mixing the carrier signal with the subharraonic local oscillator signal to extract an in-phase 

signal; 

phase-shifting the subharmomc local oscillator signal; and 

mixing the earner signal with the phasfr-sbifted subharmonic local osciUator signal to extract 
a quadrature phase signal. 

13. (Original) The method of claim 1 1 wherein mixing the carrier signal with the 
subharmonic local oscillator signal to extract the baseband signal further comprises: 

mixing the carrier signal with the subharmomc local oscillator signal to extract an in-phase 

signal; 

phase-shifting the carrier signal; and 

mixing the phase-shifted carrier signal with the subhannonic local oscillator signal to extract 
a quadrature phase signal. 

14. (OriginaDThemethodof claim II wheieinmodulatingtheoutgoingdatasignal with 

the subharmomc local oscillator signal comprises: 

multiplying the subharmonic local oscillator signal; and 

modulating an outgoing in-phase data signal and an outgoing quadrature phase data signal 
with the multiplied subharmomc local oscillator signal. 
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15. (Original) The method of claim 1 1 wherein modolsting the ouigoing data signal with 
the subhairoonic local oscillaior signal comprises: 

modulating an outgoing in-phase data signal and an outgoing quadrature phase data signal 
with the subharmonic local oscillator signal to generate a modulated outgoing data signal; and 
multiplying the modulated outgoing data signal to generate the outgoing data signal. 

16. (OrigiBal) The method of claim 1 1 whereinmodulatingthe outgoing data signal with 

the sahharmonic local oscillator signal comprises: 

frequency modulating the subharmonic local oscillator signal during a transmit cycle; and 
interrupting frequency modulation of the subbairoonic local osciUator signal during areceive 

cycle. 

17. (Original) The method of claim 16 further comprising opening a phase locked loop 
during the transmit cycle to lock the subbamxonic local oscillator signal. 

18. (Original) The method of claim 16 further comprising frequency modulating a 
reference oscillator signal of a phase locked loop that locks the subharmonic local oscillator signal. 

19. (OriginaDTheraethodof claim 11 whereinmodulatingtheoutgoingdatasignal with 

the subharmonic local oscillator signal comprises: 

modulating an outgoing in-phase data signal and an outgoing quadrature phase data signal 
with the subharmonic local oscillator signal at a subharmonic modulation index to generate a 

modulated outgoing data signal; and 

multiplying the modulated outgoing data signal by an inverse subharmonic to generate the 

outgoing data signal. 

20. (Origtoal) A system for transmitting and receiving data comprising: 

a low noise ampUfier receiving a modulated incoming carrier signal having a carrier signal 

frequency; . . , 

a local oscillator generating a signal having a subharmonic frequency of the earner stgnal; 
; a first mixer coupled to the low noise amplifier and the local osciUator, the first mtxer 

receiving the modulated incoming carrier signal and generating an in-phase incoming data signal; 
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a second mixer coupled to the low noise ampliaer and the local osciUator, the second mixer 
receiving the modulated incoming carrier signal and generating a quadrature phase incoming data 
signal; 

1 0 a modulator coupled to the local oscillator, the modulator receiving an outgoing data signal 

and modulating the outgoing data signal onto the local oscillator signal to generate an outgoing 

modulated carrier signal; and 

atransroitampUfier coupled to themodulator.thetranstnitampUfieramplify^^ 

modulated carrier signal to a transmission power level. 

21 (Origiiial) The system of claim 20 farther comprising a general purpose computing 
platform coupled to the first mixer, the second mixer, and the modulator, the general purpose 
computing platform decoding an incoming data signal from the in-phase incoming data signal and 
the quadrature phase incoming data signal, and generating the outgoing data signal. 

22. (Origtoal) The system of claim 20 further comprising a telephone handsel coupled to 
the first mixer, the second mixer, and the modulator, the telephone handset decoding an incoming 
data signal from the in-phase incoming data signal and the quadrature phase incoming data signal, 
and generating the outgoing data signal. 
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